Objective: Simultaneous tactile finger stimulation evokes transient ERP responses that are smaller than the linear summation of ERP responses to individual stimulation. Occlusion and lateral inhibition are two possible mechanisms responsible for this effect. The present study disentangles these two effects using steady-state somatosensory evoked potentials (SSSEP). Simultaneous stimulation on adjacent and distant finger pairs with the same and different stimulation frequencies are compared. Methods: The index finger (IF), middle finger (MF) and little finger (LF) were mechanically stimulated with a frequency of 18, 22 or 26 Hz, respectively. Stimulation was applied for each finger separately, and for the IF (18 Hz) in combination with either the MF or LF for 22 and 26 Hz, respectively. A measure for interaction (IR) was calculated for the P60 component and the SSSEP amplitude. Results: Significant interactions were found in both the P60 response and in the SSSEP response. Stimulation of adjacent finger combinations caused more interaction than distant finger combinations. No difference was found between stimulation of two fingers with the same or a different frequency. Conclusions: Our results indicate that lateral inhibition is mainly responsible for the interaction effect. Significance: These observations provide further insight in the mechanisms behind interaction between somatosensory inputs.
Introduction
When part of the body is stimulated by tactile vibration at a particular frequency, a periodic electrophysiological brain response is elicited in the EEG activity. This response, called the steady-state somatosensory evoked potential (SSSEP), has the same frequency components as the driving tactile stimulus and sometimes also higher harmonics. The largest response amplitudes are typically observed for stimulation frequencies near 20 Hz (Muller et al., 2001; Tobimatsu et al., 1999) . Simultaneous stimulation of the left and right index finger with two different frequencies elicits a SSSEP with both frequency components and spatial attention to one of the tactile stimulation sites can modulate this response (Giabbiconi et al., 2004) . Attending to one of several stimulus trains results in an increase of the SSSEP amplitude of the frequency of the attended stimulus relative to that of the unattended stimuli.
Several studies using event related potentials (ERP) and fields (ERF) have described an interaction effect when two tactile stimuli are applied simultaneously (Biermann et al., 1998; Gandevia et al., 1983; Hoechstetter et al., 2001; Ishibashi et al., 2000) . For a linear system, the response to two simultaneously applied stimuli should be equal to the sum of the responses to each stimulus separately. These studies have shown that the amplitudes of the event related potential (ERP) and field (ERF) components following simultaneous stimulation are in general smaller than the arithmetic sum of the amplitudes for separate stimulation. This process is known as sensory gating. Similar interaction effects have been found using electrical nerve stimulation (Ishibashi et al., 2000; Okajima et al., 1991) or using a combination of stimuli with different sensory or sensorimotor modalities (Abbruzzese et al., 1980; Cheron and Borenstein, 1991; Kakigi, 1986) . Several studies have shown that this deviation from linear addition is related to the physical distance between the two stimulation sites. The interaction is stronger when adjacent fingers are stimulated compared to simultaneous stimulation of non-adjacent fingers of the same hand (Biermann et al., 1998; Hsieh et al., 1995; Ishibashi et al., 2000; Tanosaki et al., 2002) . These interaction effects have most often been described in finger or hand stimulation but have also been observed for other parts of the body (Kakigi and Jones, 1985, 1986; Naka et al., 1998) .
